Brain neurotransmitter systems mediating behavioral deficits produced by inescapable shock treatment in rats.
The effect of inescapable footshock (IS) upon rats' motor activity (the open field and forced swim tests) was studied in rats subjected to drugs, and neurotoxin treatments, affecting their central neurotransmitter systems. The agonists of GABA-receptor complex, dopamine, noradrenaline and serotonin neuronal systems, as well as the cholinergic antagonist, partially reversed motor suppression induced by IS, while the dopamine agonist, chlorpromazine, and the cholinergic antagonist, physostigmine, potentiated it. The effects of chemical lesions of the brain monoaminergic neurons with p-chlorophenylalanine (pCPA), N-chloro-ethyl-2,2-bromo-benzylamine (DSP-4), 6-hydroxydopamine (6-OHDA) and 5,7-dihydroxytryptamine (5,7-DHT) were more complex, depending upon the extent of monoamine depletion, and the kind of test applied. It is concluded that a decrease in the brain noradrenergic, serotonergic, dopaminergic and GABAergic neuronal activity, as well as the central cholinergic hyperactivity, might contribute to the behavioral suppression after IS. Thus the central mechanisms of behavioral deficits produced by IS involve multiple neurotransmitter systems, and the analysis of their role in more complicated behavioral patterns must also take into account changes in animals' baseline and stimulated motor activity.